SPECIFICATION 
TITLE 

PROTECTIVE ELEMENT FOR THE DISSIPATION OF OVERVOLTAGES AND ITS 

USE 

CROSS REFERENCE TO RELATED APPLICATIONS 
[0001] The present application claims the benefit of U.S. Provisional 

Application No. 60/397,438, filed July 19, 2002. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The invention relates to a protective element that safely dissipates 

overvoltages which is comprised of a parallel connection of a varistor and an surge 
arrester. 

Description of the Related Art 

[0003] A protective element to dissipate electrical overvoltages is, for 

example, known from German patent document DE 43 31 215 A1, which discloses 
such an element comprising a parallel circuit of an surge arrester, an air-spark gap, 
and a varistor that are arranged in a cup-shaped metallic casing. The varistor is 
annularly fashioned and is directly attached to the surge arrester. A contact pin that 
is in contact with the upper electrode of the surge arrester is led through the 
annularly fashioned varistor. Lower electrodes of the surge arrester and upper 
electrodes of the varistor are connected to the cup-shaped casing. 

[0004] Such a protective element made from a parallel-circuited varistor and 

surge arrester has the advantage that, given steeply climbing overvoltages, the 
spark delay of the surge arrester is bypassed with the aid of the previously indicated 
varistor. In this manner, the shielding effect of the protective element during the 
response time of the surge arrester is improved. 

[0005] However, what is disadvantageous in the known protective element is 

that the annular varistor exhibits a high self-capacitance. This determines the 
damping behavior of the protective element when it is applied to high-frequency 
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circuits. A higher capacity thereby leads to higher damping that in turn reduces the 
conductor lengths that can be realized with such a protective element. 

[0006] However, in high-frequency telecommunication systems, such as 

ADSL, VDSL, and others, there is a need for protective elements to dissipate 
overvoltages that can bypass the reaction time of the surge arrester and 
simultaneously exhibit a low dampening; such devices are particularly appropriate for 
the high-frequency systems. 

SUMMARY OF THE INVENTION 
[0007] The object of the invention is therefore to specify such a protective 

element which avoids the cited disadvantages of known protective elements. 

[0008] The object is inventively achieved with a protective element according 

to claim 1 . Advantageous embodiments of this protective element, as well as 
advantageous uses, can be taken from the further claims. 

DESCRIPTION OF THE DRAWINGS 
[0009] The invention is more closely explained in the following using 

exemplary embodiments and the figures appertaining thereto. The figures show 
partially not-to-scale and schematic images of various exemplary embodiments of 
the invention. 

Figure 1 shows an inventive protective element in schematic cross 
section; 

Figure 2A shows a further embodiment of a protective element in 
schematic cross section; 

Figure 2B shows the embodiment shown in Figure 2A in top view; 

Figure 3 shows individual parts of an inventive component in a 
perspective exploded view; 

Figure 4 shows the parts of Figure 3 in assembled form; and 

Figure 5 shows the exemplary embodiment from Figure 4 inside a cup. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0010] In an embodiment of the protective element, a varistor and an surge 

arrester are arranged in an electrically conductive cup and electrically connected in 
parallel between the cup and a contact pin. The varistor is fashioned disc-shaped 
and directly contacts a first electrode of the surge arrester. The second electrode of 
the surge arrester sits at the bottom of the cup and electrically contacts it. The upper 
electrode of the varistor is connected in an electrically conductive fashion with the 
cup. The contact pin is connected in an electrically conductive manner with the first 
electrode of the surge arrester and is at least partially guided in the space between 
the varistor and the cup. An isolated spacer is arranged between the varistor and 
the contact pin. 

[001 1] The varistor and surge arrester are preferably fashioned in a 

rotationally symmetric fashion and arranged concentric to or coaxial to one another 
in the cup. The diameter of the cup is determined by the diameter of the surge 
arrester. The width of the cup in the region of the surge arrester preferably 
comprises a step-like expansion, such that the cup in the region of the upper 
electrode of the surge arrester is spaced apart from it. 

[0012] The upper electrode of the varistor is preferably mechanically and 

electrically connected with a spreader element which comprises at least two arms 
that are braced against the opposite inner walls of the cup and connect in an 
electrically conductive fashion the upper electrodes of the varistor with the cup. This 
has the simultaneous advantage that both a centered arrangement of the varistor 
and a secure fastening of the varistor in the cup are achieved. Also advantageous is 
a spreader element with more than two arms that are equally offset from each other 
in a circular arc. An optimal bracing is thus achieved. 

[001 3] The contact pin preferably comprises at least two feet that are laterally 

guided in between the varistor and the inner wall of the cup to the first electrode of 
the surge arrester. These feet are then braced against the arms of the spreader 
element or are guided through between them. 

[0014] The electrically isolated spacer is preferably fashioned in an elastic 

manner and comprises an implementation such that it can lie firmly against the inner 
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wall of the cup in the manner of a rubber stopper. The spacer comprises openings 
through which the feet of the contact pin are guided. The arms of the spreader 
element are preferably cambered up on the walls of the cup, whereby openings in 
the spacer are also advantageously provided for the upward-cambered ends of the 
arms of the spreader element. The number of feet and the arms of the spreader 
element preferably correspond to one another and are then arranged by pairs or, 
respectively, alternating. In an advantageous embodiment, the spreader element 
comprises three arms and the contact pin comprises three feet. 

[001 5] In a further advantageous embodiment of the invention, the spacer 

comprises a disc-shaped base member, that comprises in the middle on at least one 
side a depression that is fit to the diameter of the contact pin and/or the varistor, 
whereby the contact pin and/or varistor are at least partially embedded into the 
depression of the spacer. 

[001 6] In an embodiment of the invention, the spacer forms the upper end of 

the cup, whereby the contact pin surmounts the cup wall and the spacer. The arms 
of the spreader element end underneath the upper cup wall and, in a preferred 
embodiment, can be completely covered by the upper region of the spacer. 

[001 7] The cup and the contact pin are preferably fashioned from brass. 

[001 8] The varistor is preferably fashioned as a known type of metal-oxide 
varistor. 

[001 9] The surge arrester can also be arbitrarily chosen, and is known in its 
exact embodiment. Gas-filled surge arresters are advantageously implemented that 
comprise an ignition mechanism and, given overvoltage, a gas discharge to a 
dissipating electrode can be formed. 

[0020] Referring now to the figures, Figure 1 shows a schematic cross section 

of the principle assembly of an embodiment of the inventive protective element. The 
protective element is arranged in a cup B which is comprised of an approximately 
cylindrical cup wall BW and a cup base BB. On top of one another inside the cup B 
are an surge arrester UA, a varistor V, a spacer ZS and furthermore a contact pin 
KS. The surge arrester UA sits upon the cup base BB and is electrically connected 
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with it via its second electrode E2. The varistor V sits upon the surge arrester UA 
and is connected with the first electrode E1 of the surge arrester via its lower 
electrode. The spacer is arranged between the contact pin and the varistor such that 
it has positive fit, and electrically isolates them from one another. The upper 
electrode of the varistor is connected with the cup wall BW via an electrical 
connection EV. The contact pin KS is connected with the first electrode E1 of the 
surge arrester via a foot. In this manner, an electrical parallel circuit of the two 
shielding components of the protective element ensues between the contact pin KS 
and the cup B. 

[0021] In a preferred use of the protective element, it is held via spring tension 
between the two contacts that are connected to the contact pin KS and the cup base 
BB. In this manner, an additional mechanical fixation of the individual parts of the 
protective element is not necessary. However, it is possible that individual parts of 
the protective element are inserted into the cup B such that they have positive fit, 
and in this manner are mechanically fixed to it. This allows the surge arrester (as the 
largest components of the protective element in terms of volume) to fit positively into 
the cup. 

[0022] The spacer can likewise be of positive fit, in particular since it is 
preferably fashioned from an elastic material such as rubber or silicon/unvulcanized 
rubber. A further fixation can ensue via the electrical connection EV that, in an 
exemplary embodiment, is fashioned as a spreader element which comprises at 
least two arms that can brace against the inner cup wall BW. The foot F of the 
contact pin KS is, as shown, guided through the spacer ZS. However, it is also 
possible to fashion the electrically isolated spacer with a small diameter, whereby the 
feet are then guided past the spacer to the surge arrester UA. 

[0023] Figure 2A shows a specific exemplary embodiment of the invention 

which follows the principle shown in figure 1 . Here the assembly of the surge 
arrester UA is implemented precisely. It is primarily comprised of a ceramic casing 
KH and two electrodes E1 , E2 that form a spark gap inside the gas-filled cavity of the 
ceramic casing KH. 
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[0024] The varistor V sits upon the first electrode E1 and is arranged here in a 

depression of the first electrode E1 . The height of the total protective element can 
thereby be reduced. The varistor may be arranged inside the depression as a mesa- 
shaped flattened bump, such that only a central region of the lower electrode of the 
varistor is in contact with the first electrode E1 of the surge arrester UA. This 
ensures that only the metallization of the varistor is contacted, and prevents 
undesired current paths over the casing of the disc-shaped varisto. 

[0025] The upper electrode of the varistor V may be connected with a metallic 

expanding element SE, of which one of the arms present in triplicate is shown in 
section in the figure. These are comprised, for example, of metallic lines that 
camber upwards at the end and altogether can be positively-fit into the cup. An 
electrically isolated spacer may be arranged above the varistor V or above the 
protective element SE connected with it. This comprises in the region of the cup wall 
an end-to-end or blind-hole-shaped opening through which the cambered end of the 
protective element SE is guided and there lies against the cup wall BW. The contact 
pin KS may sit on the spacer ZS, comprising at least one foot F that may be directed 
downwards through a further opening of the spacer and may be electrically 
connected with the first electrode E1 of the surge arrester UA. The electrical 
connection can be implemented as a press contact 

[0026] The contact pin and the cup, as well as the feet and the spreader 

element, may be fashioned from brass. The electrical connection between the 
contact pin KS and its foot F may be preferably implemented as a solder connection, 
as can be the connection between the upper electrode of the varistor and the 
protective element SE. The electrical connection between the lower electrode of the 
varistor and the upper electrode E1 of the surge arrester is likewise electrically 
conductive, for example a solder connection, or implemented as an electrically 
conductive glued connection. However, it is also possible to implement this electrical 
connection as a press contact. 

[0027] A further advantageous detail of the protective element shown in 

Figure 2A is a stepped expansion ST of the width of the cup that leads to a larger 
internal diameter above the stepped expansion ST. This has the result that an air 
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gap forms between the outer border area of the first electrode E1 of the surge 
arrester UA and the cup wall, that on the one hand electrically isolates this electrode 
E1 from the cup wall BW, and on the other hand provides an additional air-spark 
gap. This enables a second current path that effects a safe dissipation of this 
overvoltage by way of a spark discharge/[arc-over to the cup wall in the unlikely 
event of a total failure of the surge arrester (for example, given a leak). 

[0028] Figure 2B shows the component from Figure 2A in top-view. It is made 

clear in the top-view that the protective element is preferably fashioned rotationally 
symmetric with a central axis of symmetry, that here exhibits a triagonal symmetry. 
This symmetry in particular affects the number and arrangement of the arms of the 
spreader element as well or the feet F of the contact pin KS. It is also made clear 
from the top-view that the arms of the spreader element, as well as the feet, are 
displaced alternating opposite one another, and are guided through openings of the 
spacer ZA spaced apart opposite one another. The spacer ZS preferably terminates 
with the inner cup wall BW with positive fit between the openings. The contact pin 
KS is preferably inserted into a depression of the spacer, which thus internally 
exhibits a smaller thickness than between the openings. 

[0029] Figure 3 shows a perspective exploded view of a contact pin KS with 

feet F, a spacer ZS, and a varistor V connected with a spreader element SE. It is 
made clear from the figure that the varistor and the spreader element form a 
connected unit, preferably by a solder connection LV, just like the contact pin KS 
and the feet connected to it by a solder connection LV. 

[0030] The disc-shaped spacer, fashioned here in terms of its basic shape, 

comprises openings in its border area through which the feet F or the arms of the 
spreader element SE can be pushed from various sides. 

[0031] Figure 4 likewise shows in perspective depiction the three components 

shown in Figure 3 in assembled form, as they are also arranged in the finished 
protective element. It is made clear from this image that the spacer ZS serves for 
electrical isolation between the contact pin and the varistor or for electrical isolation 
of the feet F from the arms of the spreader element SE. The feet F are likewise 
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separated from the varistor, as the arms of the spreader element SE are from the 
contact pin. 

[0032] In a perspective top-view, Figure 3 shows how the part shown in figure 

4 fits positively into the cup B. It is made clear from the figure that the spacer ZS 
locks with the cup B with positive fit. It is likewise clear that the arms of the spreader 
element SE are spread against the cup wall and, in this manner, produce an 
electrical contact with it. 

[0033] Although the invention was only explained using an exemplary 

embodiment, it is nevertheless not limited to it. Since it primarily shows an 
arrangement and circuitry of a varistor and a contact pin by way of an electrically 
isolated spacer, feet, and expanding element, the exact implementation of the 
protective element UA as well as of the varistor V is of no importance to the 
invention. What is relevant is only that the varistor is disc-shaped, whereby upper 
and lower primary surfaces are metallized and thus form upper and lower electrodes. 
Such a varistor has a lower capacity and allows the use of the protective element in 
high-frequency systems, in particular for high-frequency communication systems 
such as ADSL, VDSL, etc. The invention is marked by the lesser required space, 
the simple construction, and the reliable cohesion due to the special geometric 
design. Further possible variations of the invention arise from the selection of 
different protective element types, different materials for the individual components, 
as well as a geometric implementation differing from the shown spatial design. 

[0034] For the purposes of promoting an understanding of the principles of the 

invention, reference has been made to the preferred embodiments illustrated in the 
drawings, and specific language has been used to describe these embodiments. 
However, no limitation of the scope of the invention is intended by this specific 
language, and the invention should be construed to encompass all embodiments that 
would normally occur to one of ordinary skill in the art. For the sake of brevity, 
conventional electronics and other functional aspects. Furthermore, the connecting 
lines, or connectors shown in the various figures presented are intended to represent 
exemplary functional relationships and/or physical or logical couplings between the 
various elements. It should be noted that many alternative or additional functional 
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relationships, physical connections or logical connections may be present in a 
practical device. Moreover, no item or component is essential to the practice of the 
invention unless the element is specifically described as "essential" or "critical". 
Numerous modifications and adaptations will be readily apparent to those skilled in 
this art without departing from the spirit and scope of the present invention. 
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Reference Characters 



A axis of symmetry 

B cup 

BB cup base 

BW cup wall 

E1 , E2 first and second electrode of the surge arrester 

EV electrical connection of the upper electrode of the varistor with 
the cup 

F feet of the contact pin 

KH ceramic casing 

KS contact pin 

LV, LV solder connection 

SE spreader element 

ST step-like expansion of the cup wall 

UA surge arrester 

V varistor 

ZS electrically isolated spacer 
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